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INTS THE NEW 6-INCH 
REFLECTING TELESCOPE 


e on Time Payments 


Here is the new 6-inch STUDENT ASTROLA 
for observers wanting the finest 6-inch opti- 
cal system combined with a beautiful light- 
weight mounting of great rigidity and at a 
truly budget price. In the tradition of ASTRO- 
LA Reflectors, the STUDENT features the finest 
Pyrex optics, Parks fiberglass tube, four-vane 
spider, new helical eyepiece focuser, stand- 
ard ASTROLA legs and column stand, and 
rugged aluminum head. 


The STUDENT is provided with three Amer- 
ican standard eyepieces (50x, 110x, and 220x 
on the f/9 model) and an excellent 8-power 
30-mm. finder. In performance the STUDENT 
leaves nothing to be desired in resolution and 
definition for its aperture. We fully guaran- 
tee the STUDENT ASTROLA optically to give 
identical inside- and outside-of-focus star 
images and to resolve to Dawes’ limit. In 
all respects, the ASTROLA is a fine, first- 
quality 6-inch Newtonian reflector. An inex- 
pensive clock drive and other accessories for 
this instrument will be available soon. Total 
weight of the STUDENT is 48 pounds. Rapid 
delivery—within two weeks or less on order. 
Full price, $194.50, plus $5.50 packing and 
crating charges. ' 


New 6-inch ASTROLA STUDENT, f/9, f/8, or f/7, complete with 3 oculars. $194.50 
plus $5.50 packing and crating charges 


OTHER ASTROLA TELESCOPES 


ASTROLA MODEL “B” 
8-inch, £/6, £/7, or £/8 
Standard ........... $390.00 DeLuxe ....... $590.00 


ASTROLA MODEL “C” 
10-inch, /6, £/7, or £/8 
Standard ............ $495.00 De Luxe ............ $750.00 


We have been appointed the West Coast distributor for Brandon 
Orthoscopic Oculars, which are available in the following focal 
lengths: 32mm., 24mm., 16mm., 12mm., @mm., 6mm., and 4mm. 


Price, $15.95 each, ppd. 
The CAVE ACHROMATIC 3x BARLOW LENS, in finest turret- 


lathe-machined brass mounting, is the finest-quality Barlow we 
have ever seen. Coated optics. Available in limited quantity. 


Price, $20.00 ppd. 


NEW PYREX TELESCOPE MIRRORS 
AND REFIGURING 
If your present telescope is not giving truly outstanding per- 
formance, let us refigure your mirror to our standard quality, and 
furnish you an elliptical diagonal plus aluminizing, return postage 
prepaid. 


NEW PYREX MIRRORS REFIGURING 
f/5 through f/10 f/5 through f/10 
ERE Ee Ra SEG | $ 35.00 
Peer leap ai ener ces = Io ocsnucssesscssarsonsentepas $ 50.00 
[SON Ne ore eT isc Yee $ 75.00 
bb SS ronenene ema eeeeener RID oo. secs sscdseccasseseccoon $120.00 


immediate delivery on new 6-, 8-, and 10-inch mirrors of normal 
focal ratio. SEND FOR OUR NEWEST 1960 FULL-COLOR CATALOGUE. 
When in Los Angeles-Long Beach area, visit our display room. 
Always in stock are many small reflectors and refractors, plus a 


large assortment of astronomical literature. Generaus allowance 
on trade-ins. 


Cave Optical Company 


Dept. SM-2 


4137 E. Anaheim St., Long Beach 4, Calif. 


Phone: GEneva 4-2613 
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COVER PICTURE 


Too large to be termed a mere crater, the lunar ringed plain Copernicus is one 
of the most striking surface features of the moon. Seen in the twilight of the ter- 
minator line, its circular walls rise massively, while at or near full moon its system 
of rays—still unexplained—catch the eye and the imagination. To the left of 
Copernicus is the crater and central peak of Eratosthenes; below rise the Carpa- 
thian mountains, which border the Mare Imbrium. This photo was made with 










the 36-inch refractor of the Lick Observatory. 





DATELINE PADUA—1610 


The year 1960 is the anniversary 
of an astronomical “news beat” that 
should make any self-respecting as- 
tronomical journal fold up its pages 
and steal silently away. It was just 
350 years ago this March that Galileo 
Galilei, a professor of Padua, pub- 
lished in Venice a small booklet 
called The Sidereus Nuncius, or The 
Starry Messenger. 

In this little pamphlet, printed in 
Latin, Galileo unfolded the most stir- 
ring panorama of scientific observa- 
tions ever presented to Man — a 
sweeping statement, perhaps, but 
hard to disqualify. For within its 
few pages, the Italian mathematician 
told of the invention of an instrument 
which brought objects closer and 
made them brighter! But what he saw 
with his “spyglass,” as he called it! 

He first turned it on the moon and 
saw craters and towering mountains, 
the heights of which he soon calcu- 
lated with amazing accuracy. He 


pointed his glass at the fuzzy star in 
Orion and discovered the Great 
Nebula; into Cancer and resolved the 
loose cluster of Praesepe. He quick- 
ly determined the true nature of the 
Milky Way. But his greatest revela- 
tion was of “four planets never seen 
from the creation of the world up to 
our own time.” 

These were the satellites of Jupiter, 
and Galileo proceeded to observe 
them and chart their erratic move- 
ments until he was able to explain 
their nature. A section from his ob- 
servation book is reproduced here, in 
which he records the movements of 
the “Medicean stars.” 

Many scholars have taken issue 
with Galileo on priorities of discov- 
ery, but this is not really important. 
He observed, he published, he hy- 
pothesized and he proved. He opened 
a universe to Mankind, and, as that 
“star” reporter wrote so prophetical- 
ly in the last lines of his celestial 
“scoop” —“you’ may expect more 
soon, gentle reader.” 
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Too large to be termed a mere crater, the lunar ringed plain Copernicus is one 
of the most striking surface features of the moon. Seen in the twilight of the ter- 
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The year 1960 is the anniversary 
of an astronomical “news beat” that 
should make any self-respecting as- 
tronomical journal fold up its pages 
and steal silently away. It was just 
350 years ago this March that Galileo 
Galilei, a professor of Padua, pub- 
lished in Venice a small booklet 
called The Sidereus Nuncius, or The 
Starry Messenger. 

In this little pamphlet, printed in 
Latin, Galileo unfolded the most stir- 
ring panorama of scientific observa- 
tions ever presented to Man — a 
sweeping statement, perhaps, but 
hard to disqualify. For within its 
few pages, the Italian mathematician 
told of the invention of an instrument 
which brought objects closer and 
made them brighter! But what he saw 
with his “spyglass,” as he called it! 

He first turned it on the moon and 
saw craters and towering mountains, 
the heights of which he soon calcu- 
lated with amazing accuracy. He 


pointed his glass at the fuzzy star in 
Orion and discovered the Great 
Nebula; into Cancer and resolved the 
loose cluster of Praesepe. He quick- 
ly determined the true nature of the 
Milky Way. But his greatest revela- 
tion was of “four planets never seen 
from the creation of the world up to 
our own time.” 

These were the satellites of Jupiter, 
and Galileo proceeded to observe 
them and chart their erratic move- 
ments until he was able to explain 
their nature. A section from his ob- 
servation book is reproduced here, in 
which he records the movements of 
the “Medicean stars.” 

Many scholars have taken issue 
with Galileo on priorities of discov- 
ery, but this is not really important. 
He observed, he published, he hy- 
pothesized and he proved. He opened 
a universe to Mankind, and, as that 
“star” reporter wrote so prophetical- 
ly in the last lines of his celestial 
“scoop” — “you may expect more 
soon, gentle reader.” 
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THROUGH THE 


i epmeneaeret3 the literature of as- 
tronomical observation you will 
read the “confessions” of experienced 
observers, in which they bare to the 
world the fact that, although they 
proudly claim ownership of large 
and impressive telescopes, much of 
their observations over the years 
have been made with modest instru- 
ments. Probably the most dramatic 
and purposeful use of a small tele- 
scope was that of the 3-inch glass 
used by Argelander a century ago to 
compile the famous chart and catalog 
called the Bonner Durchmusterung. 
With this small refractor and the as- 
sistance of a few recorders, Arge- 
lander observed and charted the po- 
sitions and magnitudes of 324,000 
stars! The BD, as it is referred to. 
was recently reprinted for the second 
time since its initial publication—a 
testimony to its continuing value. 
But—you say—your small tele- 
scope shall never fall heir to such a 
disciplined program as this. Your 
intentions are humble, and your tele- 
scope is the same? Good, for humil- 
ity is at home beneath the canopy of 
stars. and a three-inch telescope can 
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keep you occupied for the rest of 
your life. For remember, a telescope 
itse!f sees nothing, but with an intel- 
ligent and searching eye attached 
even a modest instrument can become 
a literal “window on the heavens” to 
view the infinite parade that passes 
by. 

In fact, the ease of use inherent in 
the small refractor or reflector places 
it in a class of its own. During recent 
years the writer has used or still uses 
such varied instruments as a 4-inch 
and a 5-inch refractor and an 8-inch 
and 10-inch reflector, and, he hopes, 
with good purpose. Yet, the demands 
of life’s pace intervene, and he con- 
tinues to find himself catching fleet- 
ing moments under the stars in the 
company of a small 3-inch refractor. 
Light, steady and sure, it can be 
picked up in a moment and carried 
out into the shadows of the house, 
and is quite capable of dodging a 
neighbor’s light or seeing around an 
interfering tree. 


It’s a splendid instrument! Fash- 
ioned in the early half of the 19th 
century by Henry Fitz of New York 


(Left) The moon at ten days, between 
first quarter and full. A _ three-inch 
telescope can give a similar view of 
the lunar terrain at moderate power. 
(Right) An object of special interest 
to telescopists is this lunar escarp- 
ment, or Straight Wall, as it is called. 
Lying just to the west (photos all in- 
verted) of the crater Birt, the Wall is 
readily visible in a small instrument 
when near the terminator. Examine it 
both before and after full moon to 
compare shadow effects and determine 
which side of the fault is higher. 
Straight Wall is located in southeast- 
ern sector above Copernicus, and is 
just visible on photo at left. Lick Ob- 
servatory Photographs. 


THREE-INCH 


City, its object glass produces per- 
fect diffraction rings about a star on 
steady nights. The fine yellow brass 
of its fixtures, the delicate taper of 
its dark mahogany , tube, and the 
proud script of its maker’s name 
all attest further to the craft which 
went into it. Had Henry Fitz lived to 
compete with the fabled Clarks of 
Cambridgeport, his name would per- 
haps be even better known. 


During the brief ten years of this 
partnership, the writer has often won- 
dered as to the previous century of 
the telescope’s use. How many life- 
times has it filled with excitement 
and pleasure, and whose? What de- 
vious route has it traveled from Fitz’ 
workshop in lower Manhattan to its 
present resting place in a suburban 
patio? Its optics are a bridge across 
the years, by which its user can share 
his present pleasures with the past. 
both in space and in time. 


Of course, this is all very well but 
—unlike some of the other products 
of man’s efforts to tap nature’s 
secrets—vintage and the aging proc- 
ess do not necessarily guarantee qual- 








ity in an optical instrument. It is 
quite proper to respect a piece of 
fine optical craftsmanship and to 
revere its service, but it is still the 
use to which it is put and the pleasure 
it brings that are the final measure of 
the glass. 


Many excellent telescopes are avail- 
able to the amateur astronomer to- 
day. There are more good telescopes 
on the market now than ever before. 
The best mirrors and lenses still re- 
quire special attention and hand 
working, but modern techniques have 
eliminated much of the need for the 
long hours of painstaking drudgery 
—hours which often only allowed the 
artisan more time to compound his 
errors. 


Now, when in the future we speak 
of “the three-inch,” we will be speak- 
ing in general terms—speaking of 
any modest telescope, reflector or re- 
fractor, with which we are at home 
and which we can move about with 
ease. Its aperture will be unassum- 
ing—two to four inches, perhaps, al- 
though we will not snub the fives 
and sixes if they behave themselves— 
and we won't push the powers too 
high. Three inches and a 40-power 
eyepiece are a combination guaran- 
teed to unlock a lifetime of celestial 
riches. 

But now—and during the months 
and years to come—we will take our 
instruments outside and go about our 
business of seeing stars. There are 
so many to see, and so little time to 
see them. 


For obvious reasons—unless we 
live in areas where we are properly 





conditioned by our chambers of 
commerce—spring is a season of 
special promise to the winter-bound 
stargazer. In her artful way, Nature, 
after the cold-war hostilities of win- 
ter, does not display her heavenly 
charms in one sudden unveiling, but 
intersperses them piecemeal between 
nights of gusty wind and soft rain. 
Just when we have convinced our- 
selves that “spring is really here at 
last,” an evening blanket of stratus 
cloud arrives to tuck us in. In Mis- 
souri, at least, spring is often a day- 
time season, but the fleeting peeks it 
allows of the observing months ahead 
make it a time to snatch at small 
favors. 


Orion is already dipping his feet 
in the fading western twilight, and 
we take a last look at him as did 
Tennyson’s dying warrior as his mind 
returned to “Locksley Hall”: 


“Many a night from yonder ivied 
casement, ere I went to rest, 
Did I look on great Orion, sloping 

slowly to the west.” 


Lord Tennyson was himself a sea- 
soned amateur astronomer, and also 
a user of small telescopes. Shortly 
before he died, the poet invited a 
guest, the great astronomer Sir Nor- 
man Lockyer, to spend the evening 
observing double stars—with his two- 
inch refractor. 

The doubles of spring offer bright 
fare to the telescopist. The zenith 
and the eastern dome are studded 
with superlative objects quite acces- 
sible to modest apertures. Although 
past the zenith and toward the west, 
Castor, the fainter of the Twin stars 
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The cloud belts of Jupiter and the 
phenomena of its four brighter satel- 
lites are readily available in pre-dawn 
hours these days to a three-inch tele- 
scope. Notice the shadow of a satel- 
lite in transit across the planet. 


Lick Observatory Photograph 





of Gemini, is always a satisfying ob- 
ject. Use a medium power. At 4” 
of arc separation and with both com- 
ponents of second magnitude, it will 
be tight in your instrument, but that 
is the way doubles should be seen— 
with just enough magnification to 
bring a bit of blackness between the 
components. 

But—we have rambled tonight— 
and we will just have time to cover 
one type of object in each class. Then 
you will be on your own, perhaps to 
wander on to Mizar, the second star 
from the tip of the Big Dipper’s han- 
dle; from there southward some 10° 
to beautiful and wide Cor Caroli, Al- 
pha of Canes Venatici; and not for- 
getting Gamma Leonis, the brightest 
star in Leo’s Sickle, just north of 
Regulus. It is also close (4), but 
worthwhile. The elder Struve termed 
it “the finest double in the northern 
sky,” and few have observed more 
binary stars than he. The Rev. Webb, 
in his 19th century classic, Celestial 
Objects for Common Telescopes (be- 
ing readied by Margaret and Newton 
Mayall as a paperback reprint!), 
calls its components “gold and green- 
ish red.” But_we will settle for yel- 
low and green, although the green 
might be a contrast illusion. 

While we are here at Gamma, let 
us take notice of the fact that Leo’s 
Sickle has the planet Uranus nearly - 


The chart above shows the path of Uranus during 1960 among the stars of Leo 
and Cancer. The planet is retrograding now, its westward motion carrying it 
briefly into Cancer before direct motion is resumed on April 24. The small inset 
map shows the relation of its path to the stars in Leo; the larger chart is in- 
verted to match the telescopic field. From the 1960 “Handbook” of the British 
Astronomical Association. 


snared in its blade. The accompany- 
ing chart will help you locate it and 
follow it during the next few months. 
After learning its general location, 


(Continued on Next Page) 
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(Continued from Page 5) 


try to single it out among the field 
stars before you pinpoint it with 
the chart. Herschel, although he 
didn’t define it initially as a planet, 
immediately picked it out in his 6- 
inch reflector, partly because of its 
greenish cast, partly because of its 
sensible disk. Uranus shows a disk 
which is the same angular size as the 
separations of Castor and of Gamma 
Leonis—4” of arc. It will be an easy 
object with any optical aid, as it is 
just past opposition and shining at 
5.7, though fading now. It is now 
retrograding, moving slowly west- 
ward, and is stationary on April 24th, 
after which it resumes its eastward 
motion. 

Just a few years ago, Uranus was 
sailing slowly and majestically 
through Praesepe, the fine open clus- 
ter in Cancer which you may know 
as “the Bee-hive.” Look for it beyond 
Leo’s outstretched paws, forming the 
apex of a tall isosceles triangle with 
Regulus and Gamma Leonis at the 
base. Scarcely contained by the faint 
quadrilateral in Cancer, Praesepe is 
a joy at low powers. It contains some 
350 stars, and recent estimates place 
it at nearly 500 light years, about the 
same distance as the Pleiades. Prae- 
sepe was one of the first objects ex- 
amined by Galileo, who announced in 
his Sidereus Nuncius in 1610 that it 
was “not one star, only, but a mass of 
more than 40 small stars.” It is a 
galactic cluster, and its apparent dis- 
tance from the plane of our Milky 
Way galaxy stems from the fact that 
it is really quite close, so that its ac- 
tual linear distance from the galaxy’s 
plane is slight. 

But now, the limitations of edito- 
rial space must take precedence over 
the boundlessness of outer space. 
These should, however, be an event- 
ful two months for our telescopes. 
As you will read elsewhere in these 
pages, we will have available a comet, 
possibly rather bright as comets go, 
an occultation of a first-magnitude 
star, and a weekend total eclipse of 
the moon. Good seeing! 


—DDZ 
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An enlarged section of a photo of Comet Burnham 1959k made Jan. 28th at 
the Flagstaff Station of the Naval Observatory. Photo was taken with the 


40-inch reflector by Dr. Elizabeth Roemer. 


Official U. S. Navy Photograph. 


COMET BURNHAM 1959k 


According to information reaching 
the Sky Map at publication, it is 
quite possible that spring skies will 
feature a new naked-eye comet. The 
new comet is the fifth discovered by 
Robert Burnham, Jr.. an Arizona 
amateur astronomer now turned pro- 
fessional, in little more than two 
years. At its discovery late last year 
the comet was quite faint, but. ac- 
cording to a recent ephemeris by 
Dr. B. G. Marsden of the Yale Ob- 
servatory, the object may brighten 
to the 3rd magnitude at its closest 
approach to earth after passing the 
sun on March 20th. The comet 
should pass within about 0.2 astro- 
nomical unit (20,000,000 miles) of 
the earth on about April 26th. 

The accompanying chart, prepared 
from the ephemeris cited above, in- 
dicates that Comet Burnham (1959k) 
will become accessible to small in- 
struments during the middle of April. 
At perihelion point on March 20th 
the comet will be some 27° south of 
the Square of Pegasus, but will short- 
ly afterward begin an increasingly 
rapid motion to the north which will 
carry it across the bowl of the Little 


Dipper in late April and the bowl 
of the Big Dipper in early May. 

By early April Comet Burnham 
should be visible as a pre-dawn morn- 
ing object low in the, east, but later 
in the month it becomes circumpolar 
and thus visible morning and eve- 
ning. 

Mr. Burnham, who discovered the 
comet during his current photograph- 
ic survey work at the Lowell Observ- 
atory, Flagstaff, Arizona, informed 
the Sky Map that he had observed 
it on Feb. 6th and found it to be 
about 9th magnitude. He indicated, 
however, that the predicted magni- 
tudes after perihelion, which are 
based on a standard formula, might 
be a bit too bright, according to 
opinion of Lowell Observatory as- 
tronomers. 


In commenting on the accompany- 
ing photograph, Mr. Burnham had 
the following to say:* “The long. 
straight tail which appears on this 
plate seems to be developing rather 
rapidly, as it is scarcely visible on 
plates taken four days previously. A 
close examination of the print will 
show the beginnings of a second, 
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more diffuse tail, just back of the 
head and to the right of the main 
tail. This suggests that 1959k may 
have two tails like Mrkos 1957d; a 
gaseous tail and a dust tail.” 

The main tail is quite pronounced 
on the original photograph, although 
some contrast is lost in reproduction, 
and a rough measure indicates that 
the tail was about one-fifth of a de- 
gree in length at the time the pho- 
tograph was made. The secondary 
tail, though rudimentary, is also vis- 
ible. Mr. Burnham’s comparison to 
Comet Mrkos 1957d refers to the 
bright summer comet of that year 
which developed a second tail and, 
for a short time, a third. However. 
the initial tail of Comet Mrkos 1957d 
was broad, fan-shaped and curving, 
while the secondary tail was thin and 
straight, just the reverse of the 
apparent development of Burnham 
1959k. This would suggest that 
straight tails develop from material 
scattered behind the comet when it is 
in the same orbital plane as the earth, 
and that curved tails develop when 
these orbital planes are not coinci- 
dent. 

Mr. Burnham, who lives in Pres- 
cott, Arizona, discovered his first 
comet in October, 1957, with a home- 
made six-inch reflector. He shared 
this discovery with Wild in Switzer- 
land, but discovered another of his 
own with an eight-inch instrument 
the following February. He had just 
completed four years of duty with the 
Air Force prior to his first discov- 
ery, but then joined the staff of the 
Lowell Observatory to work on the 
continuing Lowell proper motion sur- 
vey using the 13-inch photographic 
refractor, with which he and a col- 
league, Charles Slaughter, found two 
more comets. 


This is much the same story as that 
of Clyde Tombaugh, a young man 
whose planetary drawings with a 
home-made telescope brought him to 
the attention, and later the staff, of 
Lowell. He was assigned to a photo- 
graphic survey with the same instru- 
ment Burnham is using now, and 
just 30 years ago this month his im- 
portant discovery was announced to 
the world—the new planet Pluto! 





The chart at right shows the approx- 
imate path of Comet Burnham from 
April 6 to May 8. In March and early 
April the comet will be too close to 
the sun for observation. 


Coincidence seems to be the order 
with Mr. Burnham. When asked 
about the name he shares with anoth- 
er eagle-eyed astronomer, S. W. 
Burnham, the Yerkes and Lick dou- 
ble-star observer, the current Mr. 
Burnham admits that he has been 
asked about this before. He disclaims 
any blood relation, but his last two 
years indicate that he is at least an 
observer of promise. Mr. Burnham 
exhibited some confusion when the 
Sky Map contacted him to learn fur- 


ther details about his late-1959 dis- 
covery. It turned out that he had dis- 
covered a sixth comet on January 20, 
1960, and didn’t know which comet 
we were inquiring about. 

The new comet, Burnham 1960a, 
was fading in brightness at discovery 
(14th mag.), but according to its 
orbit it should have been fairly bright 
last summer in the Southern Hemi- 
sphere. It escaped notice, however, 
at least until Burnham picked it up 
in January just west of the Hyades. 
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EVENING SKY MAP 
FOR MARCH 


Face south, hold map overhead with 
north at top. You will see stars and 
planets as they appear in the sky. Map 
is designed for 40° N. latitude, but is 
practical ten degrees north or south of 
that latitude. Solid line is celestial! 
equator; dashed line is ecliptic, the 
apparent path of sun and planets. 


10:00 P.M., Mar. 1 








SS 


TRIANGULUM 





PERSEUS 


SOUTH 


9:00 P.M., Mar. 15 8:00 P.M., Mar. 31 


MARCH AMONG THE PLANETS 


Tue Sun: On the 20th of March at 9:43 a.m. the sun 
moves northward across the celestial equator, and spring 
begins (astronomically speaking). The earth’s orbital 
motion causes the sun to move through Aquarius and 
into Pisces during January, although the solar orb is 
said to be “entering the sign of Aries, the Ram.” Over 
the centuries, the precession of the equinoxes has caused 
“the first point of Aries,” as navigators call it, to move 
back to a point in Pisces, but the term is still used to 
define that point at which the sun, moving northward. 
crosses the equator at the vernal equinox. It is the zero 
point for measuring right ascension and hour angle on 
the celestial equator, as well as celestial longitude of 
planetary bodies along the ecliptic. 

THE Moon: (See Astronomical Calendar for phases 
and conjunctions. Eclipse March 12-13; see page 11) 
On March 4th the first-quarter moon occults the Ist 
magnitude star in Taurus, Aldebaran. Although the 


occultation takes place before the end of evening twi- 
light, the phenomenon should be visible with slight op- 
tical aid. The occultation is generally observable 
throughout the eastern half of the United States. 

Aldebaran will disappear behind the dark eastern limb 
of the moon. The following times of disappearance and 
reappearance are given for certain key points in the 
United States and Canada for which occultations are 
predicted. Observers in adjacent areas should interpo- 
late between stations for approximate times of beginning 
and ending. Locate the star some time in advance, how- 
ever. (Times given are all p.m.) : 


PLACE DISAPPEARANCE REAPPEARANCE 
Central Mass. 6:40 EST 8:08 EST 
Montreal 6:38 EST 8:03 EST 
Washington, D.C. 6:32 EST 8:01 EST 
Toronto 6:26 EST 7:55 EST 
West-Central Il. 5:00 CST (Daylight) 6:32 CST 
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MORNING SKY MAP 
FOR MARCH 


Face south, hold map overhead with 
north at top. You will see stars and 
planets as they appear in the sky. Map 
is designed for 40° N. latitude, but is 
practical ten degrees north or south of 
that latitude. Solid line is celestial 
equator; dashed line is ecliptic, the 
apparent path of sun and planets. 





5:00 A.M., Mar. 1 









Alphecc® 


* e. 
SERPENS 


SOUTH 


4:00 A.M., Mar. 15 3:00 A.M., Mar. 31 


MARCH AMONG THE PLANETS 


West of these points even the reappearances are in 
daylight and are therefore of little interest. 


Mercury: In Aquarius at mid-month, and unobserv- 
able. Inferior conjunction on the 10th. 


Venus: Moves from Capricornus into Aquarius during 
March, still shining brightly at —3.3 but too low in the 
southeast at dawn to be accorded full honors. 


Mars: In Capricornus and uninteresting in the morn- 
ing twilight sky. 

Jupiter: In Sagittarius and rising in the early morn- 
ing hours. It is already a splendid object for early dawn 
observation. The giant planet shows a disk with an 
equatorial diameter of 38 seconds of arc, although it is 
nearly 500 million miles from the earth. (See chart on 
next page for phenomena of its satellites.) 





SaTuRN: East of Jupiter in Sagittarius, rising an hour 
later but not so bright as Jupiter. Saturn’s ball this 
month is just 16 seconds of are across, but its rings 
more than double its size—presently 36 seconds from tip 
to tip. 

Uranus: Uranus as in Leo, just west of Regulus and 
the Sickle. The planet, which just passed opposition with 
the sun last month, is now moving ‘to the west against the 
star background, or retrograding. The accompanying 
chart will help you to locate Uranus during the next few 
months. 

Neptune: Now visible in the late evening sky between 
Virgo and Libra. A greenish object in a small telescope, 
but does not show a disk until large apertures are ap- 
plied. Magnitude is about 7.7, diameter nearly 2.5 sec- 
onds of arc. In opposition next month. 


PLuTo: Past opposition in Leo, but too faint for tele- 
scopic interest. 
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HELIOCENTRIC POSITIONS OF THE 
PLANETS, MARCH 
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The solar system as it would appear if viewed from a 
point directly above (in relation to the plane of the eclip- 
tic) the sun. Heliocentric positions are actually measured in 
degrees of longitude from the center of the sun. Owing to 
scale, orbits of outer planets do not reflect true size. Posi- 
tions at beginning and end of month are indicated for Mer- 
cury, Venus, Earth, and Mars, the others for their mean 
position during month. 
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SATELLITES OF JUPITER 
MARCH, 1960 
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PHASES OF THE ECLIPSES 











ASTRONOMICAL CALENDAR 
MARCH 1960 _ Eastern Standard Time 
Hour 

19h Aldebaran 0°.4S. of moon 
(Occultation, see preceding 
pages) 
Moon at first quarter 
Moon at apogee 


Date 
4 Friday 


6h 
21h 


5 Saturday 


10 Thursday 13h Uranus 4° N. of moon 
16h Mercury at inferior conjunction 
13 Sunday 3h Full Moon (Total lunar eclipse; 
see page 11) 
16 Wednesday 11h Neptune 2° S. of moon 
19 Saturday 5h Moon at perigee 
20 Sunday 2h Moon at last quarter 
6h Jupiter 5° south of moon 
10h Vernal equinox 
21 Monday 9h Saturn 4° S. of moon 
23 Wednesday 2h Mercury stationary 
23h Mars 4° S. of moon 
25 Friday 4h Mercury 1°.9 N. of Venus 
7h Mercury 0°.7 S. of moon 
7h Venus 2° S. of moon 
27 Sunday 3h New moon (total eclipse of 


sun; invisible in America) 





MI Se hata 
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EXPLANATION OF SATELLITE 
DIAGRAM 


Effective with the unification of the British and American 
Nautical Almanacs this year, the configurations of Jupiter’s bright 
satellites are now presented in a new and more useful type of 
diagram. 


The central vertical band in the diagram represents the equa- 
torial diameter of the disk of Jupiter. The relative positions of 
the satellites at any time with respect to the disk of Jupiter are 
given by the curves. In cases where a satellite is immersed in the 
shadow of Jupiter or occulted by its disk, the curve is interrupted. 


The horizontal lines show the positions of the satellites at Oh 
Universal Time (Greenwich Mean Time) for each day of the 
month, For example, the horizontal line for the 15th of this month 
would show the positions of the satellites at 7:00 p.m. on the 14th 
of the month for an observer in the Eastern Standard Time zone. ) 


The diagrams at the bottom show the point of disappearance } 
(d) into the shadow or the reappearance (r) from the shadow of 
each satellite (when appropriate) for the middle of the month. 


(Diagram taken from 1960 American Ephemeris and Nautical 
Almanac.) 





TOTAL LUNAR 
ECLIPSE IN MARCH 


On the night of March 12-13, 
viewers in most of the Western Hem- 
isphere will have an opportunity to 
observe a total eclipse of the moon. 
Circumstances of this lunar eclipse 
are especially favorable, since the 
moon will be high in the sky for 
United States observers and the 
eclipse itself will occur on a Satur- 
day night. Barring cloudy skies, the 
phenomenon should be widely ob- 
served. 


A total eclipse of the moon occurs 
only when the moon is full. Full 
moon is the equivalent of a lunar op- 
position, and from the moon the 
earth is in inferior conjunction with 
the sun. At this time, when the sun, 
the earth and the moon are in line, 
the shadow of the earth blots out 
the sun as observed from the moon 
and a lunar eclipse occurs. From the 
moon, of course, there would be an 
eclipse of the sun by the earth, and it 
is this effect which will be viewed on 
March 12-13. 


The first darkening of the moon 
by the outer, penumbral shadow will 
not be readily evident, for the light 
of the sun is still illuminating the 
moon’s surface too brightly. An ob- 
server on the moon in the area cov- 
ered by this penumbral shadow would 
see the sun partially eclipsed. The 





The moon as it will appear just before 
the eclipse. Watch for visibility of 
lunar ray systems as eclipse pro- 
gresses. Major features of lunar sur- 
face should remain visible during to- 
tality. Lick Observatory Photograph 


first evidence of the approaching 
eclipse will be a darkening of the 
moon’s eastern limb shortly before 
the inner, umbral shadow makes its 
first contact. An observer within the 
umbral shadow would see the sun in 
total eclipse. 


The following schedule of events 
on March 12-13 is modified from 
tables in the 1960 American Ephem- 
eris and Nautical Almanac, and the 
times used are Eastern standard. To 
convert to Central standard time, 
subtract one hour; to Mountain 
standard, subtract two hours; to Pa- 


cific standard, subtract three hours. 
Moon enters penumbra 0:34 a.m. 


Moon enters umbra 1:38 a.m. 
Total eclipse begins 2:41 a.m. 
Middle of eclipse 3:28 a.m. 
Total eclipse ends 4:16 a.m. 
Moon leaves umbra 5:18 a.m. 


Moon leaves penumbra 6:22 a.m. 

Owing to refraction and scatter- 
ing of the sun’s light by the atmos- 
phere of the earth, the moon is at no 
time completely blotted out during a 
total eclipse. The moon takes on a 
dark, reddish cast, but the degree of 
this reddening varies from eclipse to 
eclipse. Since the moon will be pass- 
ing almost directly through the center 
of the shadow cone, this eclipse will 
have a total phase lasting lh 35m, 
longer than most. It will be interest- 
ing to see what effect this has on the 
darkness of the eclipse. However, 
solar activity probably influences this 
more directly. 

Observations can be carried on 
with the naked eye, binoculars and 
small telescopes. Naked-eye observ- 
ers should note the extent of sharp- 
ness of the edge of the dark umbral 
shadow at its first and last contacts, 
the color of this shadow and the de- 
gree of its obscuration of the lunar 
surface. Telescopic observers will 
want to record the times of contact 
as closely as possible and look for 
any changes in lunar features, espe- 
cially in craters, as the umbral shad- 
ow enters or leaves the area. 








Tie 
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THE BARRITT-SERVISS 






STAR AND PLANET FINDER 


Time-tested for half a century . . . 


withony 


Clearest and most useful .. . 






¢ Son Complete with Planet Tables .. . 
Dust Bagh : Truly “the stars brought down to earth.” Designed 
‘\ by Leon Barritt and Garrett P. Serviss in 1906, the 

many features and uncluttered design of this star 
finder have withstood the test of time. Ecliptic co- 
ordinates and accompanying Planet Tables enable you 


to attach sun, moon and planet discs and see the skies 


as they actually appear . . . tonight . . . next week 
. or next year. ; 
Ruggedly constructed . . . 15 inches square... 


includes Planet Tables and attachable planet discs. 
Available for both Northern and Southern Hemispheres 
—please specify. 

. either model . . . $6.95 (Postpaid) 


SKY MAP PUBLICATIONS, INC. 
Box 213 (Clayton Branch) 
St. Louis 5, Missouri 


Price .. 
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YOUR TELESCOPE 
AND MINE 


In this issue, we shall digress 
somewhat from tips on telescope mak- 
ing and delve into the actual per- 
formance of your telescope. The late 
Albert G. Ingalls, great sage of the 
amateur telescope maker, once men- 
tioned personally to this writer, 
“Probably few amateur makers ever 
realize just how well a Newtonian 
reflector can perform.” 


The actual star-image diffraction 
pattern and the quality of planetary 
definition is the final, conclusive tests 
for any telescope large or small. 
Many telescopists expect too little 
from a small instrument and some ob- 
servers too much from a larger tele- 
scope. A small telescope of finest 
quality will actually render on many 
clear nights “classical” diffraction 
images of stars with 50X to 100X 
per inch of aperture. Larger tele- 
scopes of 12” to 24” aperture, and 
of equally fine quality, will seldom 
reveal these classical diffraction star 
images, and almost never so clearly 
defined. 


The primary reason is, of course, 
“seeing”, since there are very few 
locations on the earth where our at- 
mosphere is sufficiently tranquil for 
optimum performance by these larg- 
er telescopes. However, the simple 
fact that a larger aperture will not 
usually give perfect diffraction im- 
ages does not mean that a larger 
telescope will not perform very well. 
In his famous book, The Testing of 
Telescope Objectives, H. Dennis Tay- 
lor states that probably no telescope 
of over 12” aperture exists that will 
give the classical diffraction patterns 
of a well made 3” or 4” refractor. 
And Taylor was referring to a 12” 
refractor which had unusually fine 
Hartmann-test curves. 


The telescopist should expect per- 
fect classical diffraction patterns in 
his 3” to 6” telescope. When focus- 
ing his high-power ocular about one 
millimeter inside and then outside 
focus. he should see almost identical 
images. These are technically called 
extra-focal images. If his instrument 
is a refractor, he will notice definite 
color differences each side of focus. 
but the expanded star image shou!d 
appear very nearly the same. Should 
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Tom Cave (right) and Walter Houston (with pipe) inspect photographic telescope 
at 1959 Western Astronomers——Astronomical League Convention in Denver last 
August. The main telescope, an f/8 6-inch reflector with a 4-inch guide telescope, 
incorporates a variable frequency control into its clock-driven equatorial mount- 
ing, and was designed and constructed by Darrell Bennett (standing) and his 
brother Brenton (kneeling), both members of the Los Angeles Astronomical 


Society. 


his telescope be a reflector, he will 
notice the same effect but free of 
color changes. There will also appear 
in the reflector the black shadow- 
image of the diagonal or secondary 
mirror in the center of the expanded 
star image. When the optical system 
of the reflector has reached the tem- 
perature of the surrounding air, and 
if the telescope is exceedingly close 
to a perfect figure, the shadow of the 
flat and expanded diffraction rings 
will be almost identical each side of 
focus. Theoretically they should ap- 
pear exactly the same; however, in 
practice the inside-focus image will 
always appear softer than the out- 
side image. 

For many years this optical effect 
was unexplained, but quite recently 
F. J. Hargraves of England found the 
solution. In effect this is now be- 
lieved due to a very slight variation 
in the temperature of the air within 
the telescope tube. The slightly cool- 
er air lying just above the mirror 
and the warmer air at the open upper 


end of the tube cause an “air lens” 
effect, which acts much the same as 
a large but very weak meniscus lens 
placed just in front of the telescope 
mirror. 

A question often asked is “How 
much should my telescope reveal in 
fine detail on the moon and planets?” 
If you have a first-class Newtonian 
reflector of 6” to 12” aperture, you 
should, on a night of good seeing, 
see several of Jupiter’s cloud belts 
sharply defined and a considerable 
amount of fine detail in the equa- 
torial and temperate zones of the 


planet when using 200X to 400X. 


The ring system of Saturn is also 
an excellent definition test. The crape 
ring should be easy, the Cassini di- 
vision hard and sharp;, the Encke di- 
vision in the outer ring should be 
visible but fainter and less sharp than 
Cassini’s. To the trained observer 
viewing Mars near any opposition. 
the main dark maria, the polar cap 
and some canal-type detail should be 
visible; under good conditions at 





XUM 


least as clearly as the best photo- 
graphs of Mars. 


Two excellent and difficult tests 
on the moon are the five largest 
shadow-containing craterlets on the 
floor of Plato, best seen when the 
terminator is one day past Plato. The 
so-called “Pickering double canal” in 
Aristillus, which can just be resolved 
as two fine line faults from the top 
of the crater rampart down the in- 
side crater wall to the floor. This 
last lunar test requires at least an 
eight-inch aperture. 


Even though the small telescope 
classical images are seldom seen in 
larger apertures, double stars should 
be resolved close to the empirical 
limit of the aperture, if they are of 
equal magnitude and not too bright. 
The famous double star Castor, beau- 
tiful and easy in a fine three-inch 
telescope, often loses much of its 
sharpness and beauty in any 12” or 
larger telescope simply because of 
irradiation, or excessive brightness 
of the star images. 


In the next issue we shall discuss 
methods of improving the definition 
and performance of your telescope. 





MAKE YOUR OWN PROFESSIONAL 


HAVE THE FACTS HIGH-POWERED REFLECTING ae eg 


With Exquisite Definition, o 
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AT YOUR FINGERTIPS ical observations. 
No need for months of tedious lens 
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GET READY FOR THE SPACE ana SCIENCE ERA! SEE SATELLITES, MOON ROCKETS CLOSE- ak 


: @ AMALING OPTICAL BUYS 


‘and OTHER SCIENTIFIC BARGAINS 





See the Stars, Moon, Planets Close Up! 
3” ASTRONOMICAL 
REFLECTING TELESCOPE 
(Famous Mt. Palomar Type) 

60 to 180 Power 
An Unusual BUY! 
Assembled—Ready to use! 
You'll see the Rings of 
Saturn, the fascinating 
planet Mars, huge craters 
on the Moon, Star Clus- 
ters, Moons of Jupiter in 
detail. Galaxies! Equato- 
rial mount with lock on 
both axes. Aluminized and overcoated 3” diameter 
high-speed f/10 mirror. Telescope comes equipped 
with a 60X eyepiece and a mounted Barlow Lens, 
giving you 60 to 180 power. An Optical Finder Teie- 
scope always so essential, is also included. Sturdy, 
hardwood, portable tripod. FREE with Scope: Valuable 
Star Chart plus 272 page “Handbook of Heav- 
ens” plus “How to Use Your Telescope” Book. 
Stock No. 85,050-EP .............. $29.95 Postpaid 


ASTRO COMPASS AND STAR FINDER 
Gov't Cost $75—Price $14.95 ppd. 


Determines position of stars quickly. 
Shows various celestial coordinates. An 
extremely useful star finder which can 
be rotated through 60° angles along 
calibrated degree scale. Has single eye 
lens with viewing stop, two spirit lev- 
els for aligning, tangent screw with 
scaie for five precision readings, azi- 
muth scale graduated in two-degree in- 
tervals, adjustable tilting azimuth scale 
for angle reference of stars on distant objects. War 
Surplus. Gov't cost $75. Instructions, carrying case 
included. 


Stock No. 70,200-EP .....Only $14.95 Postpaid 


EDMUND SCIENTIFIC CO. 














Save Money! Special Sale! 
OPTICAL PERISCOPES 


We made a lucky buy so here is another famous Edmund 
war-surplus bargain. It is a $500.00 tank periscope with 
over $200.00 worth of optics in it for only $18.00 post- 
paid. At one spot, you will look through and see up and out 
of the prisms at unit power; or you can lcok through the 
built-in telescope system and see a wide-angle view at 6x. 
Simply remove the top prism and you have an 11°.3 6- 
power satellite telescope. Brand new in original packages. 
Over-all size is 14” long by 7” wide by 2%” deep. 


Steck Ne. 70,207-EP .............:......- . $18.00 Postpaid 








6X FINDER TELESCOPE STANDARD 114” EYEPIECE Noles 


Has crosshairs for exact 


locating. You focus by Here is an economical plastic slide- 


sliding objective mount focus eyepiece holder for 1144” O.D. 
in and cut. Base fits if eyepieces. Unit includes 3”-long 
a diameter tube —— an chrome-plated tube into which yo 
important advantage. your 
Has 3 centering screws for aligning with main eyepiece fits for focusing. Diagonal 
gg god diam. objective. Weighs | holder in illustration is extra and 
ess than %4 pound. . . 

Stock No. 50,121-EP .......$8.00 Postpaid | ** %%* included. 








Stock No. 60,067-EP . $2.50 ppd. 





MOUNTED BARLOW LENS 


Double and _ triple WRITE “ 7] 
Double and triple YOR FREE CATALOG “EP 
power with a Barlow 128 Pages! Over 1000 Bargains! 
Lens. Ours is mounted 







in chrome-plated brass Fantastic variety — never before (_..-———— >" 
tubing with variable spacers—just slide this have so many lenses, prisms, \ a 
mounted negative lens into your 14” I.D. optical instruments, and compo- ose ance 
eyepiece holder, and use your regular eyepiece nents been offered from one 
in it. Fully guaranteed to please you. source. Positively the greatest 
Stock No. 30,200-EP ...... $8.00 Postpaid | assembly of bargains in all 


America. Imported! War Sur- 
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to-get optical items. Many sci- 


M.O. — MONEY-BACK GUARANTEE ence and math learning and 











teaching aids. Write for Free 


BARRINGTON, NEW JERSEY Cataleg ‘EP. 
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EVENING SKY MAP 
FOR APRIL 


$31ND83H 


Face south, hold map overhead with 
north at top. You will see stars and 
planets as they appear in the sky. Map 
is designed for 40° N. latitude, but is 
practical ten degrees north or south of 
that latitude. Solid line is celestial 
equator; dashed line is ecliptic, the 
apparent path of sun and planets. 


11:00 P.M., Apr. 1 





NORTH 









The Pointers 


SOUTH 


10:00 P.M., Apr. 15 


9:00 P.M., Apr. 30 





APRIL AMONG THE PLANETS 


THE Sun: The sun moves from Pisces into Aries dur- 
ing April, and by the end of the month it is 15° north 
of the equator. 


THE Moon: (See Astronomical Calendar for phases. 
conjunctions, etc.) 


Mercury: In greatest western elongation on the 7th 
of April, and may be spied low in the southeastern sky 
just before sunrise a few days before and after this date. 
However, since Mercury is practically on the equator, 
this elongation is unfavorable for United States lati- 
tudes. The planet’s disk is about half-illuminated, mag- 
nitude 0.5, 


Venus: Venus is now too near the rising sun for easy 
observation. If you spot Mercury, look a few degrees 
east for Venus. Binoculars may help. Its disk is small 
(10), nearly at “full” phase, and shines at —3.3. 
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Mars: In Aquarius, and now well up in the southeast 
by sunrise. Only 5” of arc at month’s end, however, and 
just barely a 1st-magnitude object. 


Jupiter: In Sagittarius, and stationary on the 20th, 
after which it begins its western retrograde motion among 
the stars. It has an equatorial diameter of more than 
40” of arc during the month, and shines brightly in the 
morning sky at —2.0 by the end of April. You will notice 
in checking the accompanying chart of Jupiter’s satel- 
lite phenomena that satellite III, Ganymede, undergoes a 
complete eclipse disappearance and reappearance before 
being occulted by the planet. This occurs because the 
planet’s shadow is now far to the west, so that Ganymede 
passes through the shadow before it passes from view 
behind the planet. Unfortunately, none of these eclipses 
are generally visible in the United States. A similar set 





MORNING SKY MAP 
FOR APRIL 


Face south, hold map overhead with 
north at top. You will see stars and 
planets as they appear in the sky. Map 
is designed for 40° N. latitude, but is 
practical ten degrees north or south of 





POLE 
URSA MINOR 
& 


that latitude. Solid line is celestial SOUTH 
equator; dashed line is ecliptic, the 
natal adnate saan 5:00 A.M., Apr.1 4:00 A.M., Apr.15 3:00 A.M., Apr. 30 


APRIL AMONG THE PLANETS 


of east limb eclipses will occur several months after op- 
position. 

SaTuRN: In Sagittarius just east of Jupiter, and thus 
goes into retrograde motion on the 27th, just a week 
later. The rings are an apparent 38” of arc across, and 
Saturn’s magnitude is 0.7. 


Uranus: Readily visible with a little optical aid west 
of the Sickle in Leo. (See page 5 for chart and details.) 


NEPTUNE: At opposition on the 27th in Libra, rising 
shortly after dark and visible all night long. Nearly an 
8th magnitude object, and not impressive until you realize 
that it is some 2,725,000,000 miles away from the sun. 


Piuto: In Leo, but not worth fooling with unless you 
happen to live on Palomar Mountain. 





ASTRONOMY IS MORE FUN 
. . . WITH GOOD EQUIPMENT! 


Perhaps you’re in the market for a new telescope 
right now — or maybe you're just looking ahead. 
Whichever it may be, you can go “window-shop- 
ping” through the magic of the exciting and in- 
formative catalogs offered by MONTHLY EVENING 
SKY MAP advertisers. . 

The instruments offered by our advertisers vary 
in price from a few dollars to a few thousand — but 
they have all been proved through time and use to 
be quality equipment. 

Write today — you'll find the catalogs brimming 
with information. Together with your budget and 
inclinations, they can help guide you to an intel- 
ligent decision. 

And incidentally — tell the advertiser you read 
about it in the SKY MAP. 
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The solar system as it would appear if viewed from a point 
directly above (in relation to the plane of the ecliptic) the sun. 
Heliocentric positions are actually measured in degrees of longi- 
tude from the center of the sun. Owing to scale, orbits of outer 
planets do not reflect true size. Positions at beginning and end 
of month are indicated for Mercury, Venus, Earth, and Mars, 


HELIOCENTRIC POSITIONS OF THE 
PLANETS, APRIL 


the others for their mean position during month. 
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ASTRONOMICAL CALENDAR 


APRIL 1960 


Date 


Friday 
Saturday 
Monday 
Wednesday 


Thursday 


Monday 
Tuesday 
Thursday 
Saturday 
Sunday 
Monday 
Wednesday 
Thursday 
Saturday 
Sunday 


Wednesday 


30 Saturday 


Hour 


3h 
17h 
2h 
21h 
6h 


15h 
18h 
14h 
14h 
16h 
8h 
Oh 
20h 
20h 
8h 
8h 
2)h 
llh 


Eastern Standard Time 


Aldebaran 0°.4S. of moon 

Moon at apogee 

Moon at first quarter 

Uranus 4° N. of moon 

Mercury greatest elongation 
west (28° ) 

Full moon 

Neptune 2° S. of moon 

Moon at perigee 

Jupiter 5° S. of moon 

Saturn 4° S. of moon 

Moon at last quarter 

Jupiter stationary 

Mars 2° S. of moon 

Mercury 1° S. of moon 

Venus 0°.7 N. of moon 

Uranus stationary 

Neptune at opposition 

Moon at apogee 
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10.0 
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14.0 


SATELLITES OF JUPITER 
APRIL, 1960 
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EXPLANATION OF SATELLITE 
DIAGRAM 


No eclipse 
‘ 





Effective with the unification of the British and American 
Nautical Almanacs this year, the configurations of Jupiter’s bright 
satellites are now presented in a new and more useful type of 
diagram. 


The central vertical band in the diagram represents the equa- 
torial diameter of the disk of Jupiter. The relative positions of 
the satellites at any time with respect to the disk of Jupiter are 
given by the curves. In cases where a satellite is immersed in the 
shadow of Jupiter or occulted by its disk, the curve is interrupted. 


The horizontal lines show the positions of the satellites at Oh 
Universal Time (Greenwich Mean Time) for each day of the 
month. For example, the horizontal line for the 15th of this month 
would show the positions of the satellites at 7:00 p.m. on the 14th 
of the month for an observer in the Eastern Standard Time zone. 


The diagrams at the bottom show the point of ‘disappearance 
(d) into the shadow or the reappearance (r) from the shadow of 
each satellite (when appropriate) for the middle of the month. 


(Diagram taken from 1960 American Ephemeris and Nautical 
Almanac.) 








BOOK REVIEW 











THE SKY OBSERVER’S GUIDE— 
(Golden Press, Inc., New York, 1959; 
Margaret and Newton Mayall, John 
Polgreen and Jerome Wyckoff; 125 
pages; $2.95.) 

A quick perusal of these pages 
shows that the reader is in the hands 
of experienced astronomical observ- 
ers. Margaret Mayall, a Harvard- 
trained astronomer, is Director of 
the American Association of Variable 
Star Observers, an old and respected 
group of amateur and professional 
astronomers who follow the erratic 
fluctuations of certain enigmatic 
stars. Mrs. Mayall, together with her 
husband, Newton Mayall—an exper- 
ienced amateur—has written or edit- 
ed several important astronomical 
books which are standard on every 
amateur’s shelf. Jerome Wyckoff, a 
Golden Press editor but also an ob- 
serving member of the AAVSO, 
furthered the success of this collabo- 
ration, which was completed by illus- 
trator John Polgreen and his wife, 
both of whom are also active mem- 


bers of the AAVSO! 


The Sky Observer’s Guide does not: 


pretend to be a text. There are pos- 
sibly other sources at this level of- 
fering equally satisfactory informa- 
tion of a textual nature. There is 


little to criticize in the coverage of 
the nature of the solar system, the 
stars of our galaxy, and the other 
galaxies beyond. The value of this 
book lies in its coverage of observing 
techniques—how to use a telescope, 
binoculars and the eye to best ad- 
vantage. This subject is usually rele- 
gated to a separate chapter in stand- 
ard handbooks; in this one it be- 
comes part and parcel of every 
chapter. 


The writers know what the begin- 
ning amateur needs—the informa- 
tion, the equipment, and the accesso- 
ries. They carry the reader through 
all phases of the amateur observer’s 
activity, opening up new fields for 
him as he goes. Astronomical pho- 
tography is well-covered; the impor- 
tant discipline of sketching sky ob- 
jects is discussed at some length in 
a special chapter. The selection, op- 
eration and maintenance of telescopic 
equipment is given several chapters. 
The use of star charts is clearly ex- 
plained. Throughout the book. the 
reader is put in touch with the excit- 
ing world of astronomy as it is today. 


One of the happiest facts about 
this book is the excellence and ac- 
curacy of its illustration. With full- 
color lithography at his fingertips, 
the illustrator has used it often and 
well, resisting at every turn the temp- 


METEOR FRAGMENTS 


For the observer who is watching 
for spectacular meteoric displays, 
these two months rarely offer much. 
However, to the serious observer, all 
months offer opportunity for the ac- 
quisition of truly valuable scientific 
data. March has only a few minor 
showers, and these are not even men- 
tioned in most lists. They are gener- 
ally so weak that it is difficult to de- 
tect them among the seven-per-hour 
average rate of sporadic (incidental) 
meteors. 


April holds a little more hope—the 
Lyrids. These radiate from a point 
near 18h 4m right ascension and 
north declination 33°, which is 8° 
southwest of the bright star Vega. 
Curiously, this point is actually in 
Hercules, near the border between 
that constellation and Lyra. 


The history of the Lyrids indi- 
cates that, at best, great showers from 
this stream are produced only at rare 


and unpredictable intervals. The 
earliest records show that this show- 
er was known as early as about 540 
B.C. Chinese records (Lovell, Meteor 
Astronomy) indicate a very high rate 
in 15 B.C. The last great shower oc- 
curred in 1803, when it is reported 
that one observer counted 167 in a 
period of 15 minutes, and could not 
manage to count them all. The last 
notable shower was in 1922, when 
a rate of 96 per hour was recorded in 


Greece by H. N. Russell. 


During recent years, rates have 
been low to moderate. Dr. P. M. Mill- 
man, in The Observer's Handbook 
1960 (RASC), gives 15 per hour at 
maximum (April 21-22) from which 
the general rate of seven per hour for 
sporadic meteors must be subtracted. 
He gives the duration as 2.3 days, 
which is defined as the period from 
one-quarter maximum strength be- 
fore, to one-quarter strength after 
maximum. These predictions of rates 


tation to turn Jupiter and Saturn into 
barber poles and render Mars a 
gaudy red. In every case, color is 
used to enhance a graphic explana- 
tion, not to compete with it. The il- 
lustration and design of this book 
would, in itself, make it unusual and 
praiseworthy. 


Considerable space has been given 
to this book, but for good reason. 
For an effort of its level and scope, 
it is unique among books in print. 
Every reader of this magazine can 
benefit from its ownership. 


And incidentally, through a spe- 
cial arrangement with the Golden 
Press. the AAVSO is selling copies 
of The Sky Observer's Guide directly 
from its offices in Cambridge, Mass. 
Commissions will go to the growing 
AAVSO Endowment Fund, which en- 
ables this crganization to continue 
and expand its half-century of ob- 
servational work. If you plan to pur- 
chase the Observer’s Guide, send 
your check or money order to: 


The American Association of 
Variable Star Observers 

4 Brattle Street 

Cambridge 38, Massachusetts 


And, off the record,. we suspect 
that an accompanying request will 
bring the autographs of the authors. 


—D.D.Z. 


By Epwin E. Fritron 


on the Lyrids are never to be taken 
as firm. That this is true may be in- 
ferred readily from their history. 
The fact that the rates have been 
highly variable without even a sat- 
isfactory explanation makes the Ly- 
rids a very important shower to 
study. 

Simple naked-eye counts, giving 
the number of meteors seen by a 
single observer per hourly period, 
the date, station, the direction and 
angular altitude of the center of the 
observed field are very valuable. 
This data should, of course, be ac- 
companied by information about any 
impediments such as haze, moon- 
light, artificial light in the sky or ir 
the neighborhood, as well as notes on 
any obstructions such as hills, trees. 
and buildings. On the 21-22 date the 
moon will not interfere seriously, as 
it will be about three days past last 
quarter and will not rise until 3:00 
a.m. at latitude 40° north. 
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IN THE MOONWATCH 
ORBIT... 


By Leon CAMPBELL, Jr. 


Even though 12 artificial earth 
satellites had already disintegrated 
into the atmosphere by January 1, 
1960, there were still 14 others or- 
biting. This there was a great deal 
of satellite observing left for Moon- 
watchers to do. Moreover, this New 
Year bids fair to provide before 
many weeks go by the biggest satel- 
lite of them all, and the volunteer vis- 
ual observers associated with Smith- 
sonian’s Moonwatch Program look 
forward expectantly to observing it. 


It shouldn’t be a hard job! The 
object—a 100-foot balloon covered 
with mylar plastic of high reflectivity 
—should be soaring around the earth 
at 800 to 1000 miles altitude in a 
nearly circular orbit. At its brightest, 
this object should be about first mag- 
nitude, perhaps slightly brighter. No 
need really to use telescopes to ac- 
quire this one! The National Aero- 
nautics and Space Administration 
plans to launch this satellite from 
Cape Canaveral, probably in March. 
The celestial spectacle it will con- 
stitute is expected to be short lived— 
a few days, or a week or so. 

Then Moonwatch will settle down 
once again to its accustomed tasks, 
mainly making observations of satel- 
lites much fainter than this gigantic 
balloon. 

The 14 satellites still in orbit by 
January 1, 1960 were: 

1958 Alpha 1 (Explorer I) 

1958 Beta 2 (Vanguard I) 

1958 Beta 1 (rocket of Vanguard I) 
1958 Delta 2 (Sputnik III) 

1959 Alpha 1 (Vanguard II) 

1958 Alpha 2 (rocket of Vanguard 

IT) 

1959 Delta 2 (Explorer VI) 

1959 Delta 1 (rocket of Explorer VI) 
1959 Eta (Vanguard III) 

1959 Theta 2 (Lunik IIT) 

1959 Theta 1 (rocket of Lunik III) 
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1959 Iota 1 (Explorer VII) 
1959 Iota 2 (rocket of Explorer VII) 
1959 Lambda (Discoverer VIII) 


Of those listed, two were nearing 
the end. Sputnik III was due to de- 
cay into the atmosphere in February, 
and Discoverer VIII on or about 
March 1. The death of a satellite can 
be a thrilling sight, even awesome, as 
Moonwatchers and thousands of 
others who watched the Russian satel- 
lite 1957 Beta disintegrate can attest. 
This object was first observed as a 
fiery trail-blazer by Moonwatch 
teams in Millbrook, N. Y.; New 
Haven, Conn.; and Bryn Athyn, Pa.. 
the evening of April 14, 1958. The 
object continued on to its death in 
the south Atlantic, seen by thousands 
in the Caribbean area as it blazed 
brilliantly and split into pieces on its 
last pass. 

New Optica. INSTRUMENTATION 


Moonwatch stations one by one are 
acquiring better optical equipment— 
deeper penetration telescopes that 
bring the fainter satellites into view. 
The original instruments which most 
stations were equipped with in the 
early days of satellite observing were 
generally of 2-inch aperture, 8 power. 
with 114” Erfle eyepieces, and they 
provided a 12° field of view. For 
satellites down to about 7th magni- 
tude they served well enough. But 
when fainter objects came along and 
slipped through unseen, it became 
apparent that something better was 
needed. 

The U. S. Naval Research Labora- 
tory developed this better instrument. 
It is a modified elbow telescope (the 
basic instrument was the M-17). This 
modified instrument has a 120mm 
objective, is 21 power, and its field 
of view is 2.4 degrees. With it, satel- 
lites as faint as 11th magnitude have 
been observed. 

A selected number of teams rated 
as “Prime” are using these telescopes 


now, and before long they will be in 
the hands of additional Prime sta- 
tions. Before the end of the year as 
many as 50 stations each will have a 
battery of ten of these telescopes. 
These are being loaned to the stations 
by the Smithsonian Astrophysical Ob- 
servatory. A number of other sta- 
tions, through private means, are and 
have been acquiring deeper penetra- 
tion instruments. The result is that 
more and more Moonwatch stations 
are becoming capable of observing 
the hard-to-see, fainter satellites. 

This should increase the scientific 
usefulness of Moonwatch by boosting 
the number of satellite observations. 
(During 1959 the monthly total of 
observations averaged 329; in the 
last six months, averaged 404.) More- 
over, the wider availability of these 
deeper penetration telescopes will 
make Moonwatch much more effec- 
tive in finding or re-finding satellites 
that are undiscovered or lost. Search- 
es for undiscovered or lost satellites 
already have been carried out suc- 
cessfully by Moonwatch several times. 
(These searches become necessary 
only when the satellites are non- 
broadcasting, and thus cannot be lo- 
cated by radio.) 





fi} * “See-thru” 


” STAR MAPS 


Easy as looking thru a window at labelled 
stars! Phosphorescent stars printed on 
transparent plastic glows against the night 
sky. Match a few corresponding stars of 
map and sky, the rest fal¥ into place for 
identification. 





12 Maps, large enough scale to designate 
all stars to the 5th magnitude, cover the 
entire sky. 1960 co-ordinates unique constel- 
lation figures: Gnomonic projection. 12 
Maps Set 814” square, instruction, index 
map, Complete ...0............0.cccceeee $4.95 Ppd. 


BRODER MAPS 
1360 McAllister St., San Francisco 
California 

















SKY SCOPE 
A 3Y2"-diameter reflecting astronomical telescope — 100% Ameri- 
can-made. Completely mounted. Used by individuals, schools and 
universities for more than 20 years. Unconditionally guaranteed. 


$29.75 f.o.b. Brooklyn 


COMPLETE AS ILLUSTRATED 
(Includes heavy, unbreakable tripod and a 60-power 
eyepiece) 

Extra eyepieces (125 and 35 power) and‘a 6-power 
finder are also available. 
SKY SCOPE still remains the very best value by any 
comparison. 
Write for free descriptive brochure showing 
photographs of all component parts. 


THE SKY SCOPE CO., INC. 


P.O. Box 55-0, Brooklyn 28, New York 

















‘“. a joy that’s shared is a joy made double.”” Old Enelish Proverb 





it has long been Unitron’s conviction that two can view as easily as one. # 

Now, if that’s not doubling your viewing pleasure, what is? And who but Unitron offers this feature ? 

That's one small example of this fact: that Unitron owners have more fun than practically anybody because y 
Unitron refractors offer them more to have fun with. Rugged good looks which a mere photograph can only 
hint at. Durability enough to last not a lifetime, but for many generations. A complete line of highly useful 
accessories from which to choose. And all the fine-instrument features practically anyone would want. 


In short, more pleasure-per-dollar than any instruments of their type. How do we know? You have told us. w The Duetron, one of many exclusive 


i i i Unitron accessories for multiplying 
_Despite the many refractors on the market, more amateurs and professionals alike buy more Lening tacit, porate two pangs te 
Unitrons than any other refractor in the world. view at the same time. It is shown 


mounted on a Unitron 4” Equatorial 


Send for Unitron's free 38-page U 7 7. Telescope, Model 155. 
Deagenr’s ep anh Keane FS INSTRUMENT DIVISION OF UNITED SCIENTIFIC CO. —204-206 MILK STREET, BOSTON 9, MASS. 
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Criterion Manufacturing Company 


331 Church Street, Hartford 1, Conn. 
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PROOF OF SUPERIORITY 


(On Request — we will send a list 
of noted institutions now using 
the 4” DYNASCOPE) 


TESTIMONIALS: 
From An Observer ( 


On clear ‘good-seeing’” nights 
my Dynascope easily reveals the 
Alpine Valley and the Straight 
Wall on the Moon, as well as 
three peaks in the floor of the 
Plato ring plain. It will split the 
star Mizar into its major compo- 
nents clearly. It will separate 
Saturn‘s rings and show six bands 
on the face of Jupiter. Also it 
will project a two-foot diameter 
disk,of the sun showing sunspots 
in vivid detail . . . as.an English- 
man might express it, “‘Dynascope 
optics are a little bit of all right.” 
—VICTOR W. KILLICK, in charge 
of Astronomical Observatory, 
Sacramento Junior College, Calif. 


Many Years of Experience 


. .. | have had many years of 
experience in astronomy, and as 
junior leader here in Atlanta | 
always recommend Dynascope. 
—LEONARD B. ABBEY, Jr., De- 
catur, Ga. 


Cannot Be Equaled 


I still don’t see how you can pro- 
duce a parabolic mirror of this 
ratio at the price... Epsilon 


than pleased 
this. double double as four tiny, 
sharp, brilliant gems . . . with 
the diffraction rings concentric 
and sharp. 

. .. For the price you ask, | do 
not believe that it can be 
equaled in dny way. The oculars - 
are excellent, and the entire in- 
strument shows careful workman- 
ship. How you do it is beyond 
me. —G. N. JOHNSTONE, Albu- 
querque, N.M, 
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IN THE MOONWATCH 
ORBIT... 


By Leon CAMPBELL, JR. 


Even though 12 artificial earth 
satellites had already disintegrated 
into the atmosphere by January 1, 
1960, there were still 14 others or- 
biting. This there was a great deal 
of satellite observing left for Moon- 
watchers to do. Moreover, this New 
Year bids fair to provide before 
many weeks go by the biggest satel- 
lite of them all, and the volunteer vis- 
ual observers associated with Smith- 
sonian’s Moonwatch Program look 
forward expectantly to observing it. 


It shouldn’t be a hard job! The 
object—a 100-foot balloon covered 
with mylar plastic of high reflectivity 
—should be soaring around the earth 
at 800 to 1000 miles altitude in a 
nearly circular orbit. At its brightest, 
this object should be about first mag- 
nitude, perhaps slightly brighter. No 
need really to use telescopes to ac- 
quire this one! The National Aero- 
nautics and Space Administration 
plans to launch this satellite from 
Cape Canaveral, probably in March. 
The celestial spectacle it will con- 
stitute is expected to be short lived— 
a few days, or a week or so. 

Then Moonwatch will settle down 
once again to its accustomed tasks, 
mainly making observations of satel- 
lites much fainter than this gigantic 
balloon. 

The 14 satellites still in orbit by 
January 1, 1960 were: 

1958 Alpha 1 (Explorer I) 

1958 Beta 2 (Vanguard I) 

1958 Beta 1 (rocket of Vanguard I) 
1958 Delta 2 (Sputnik ITT) 

1959 Alpha 1 (Vanguard II) 

1958 Alpha 2 (rocket of Vanguard 

II) 

1959 Delta 2 (Explorer VI) 

1959 Delta 1 (rocket of Explorer VI) 
1959 Eta (Vanguard III) 

1959 Theta 2 (Lunik III) 

1959 Theta 1 (rocket of Lunik ITT) 
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1959 Tota 1 (Explorer VII) 
1959 Iota 2 (rocket of Explorer VII) 
1959 Lambda (Discoverer VIII) 


Of those listed, two were nearing 
the end. Sputnik III was due to de- 
cay into the atmosphere in February, 
and Discoverer VIII on or about 
March 1. The death of a satellite can 
be a thrilling sight, even awesome, as 
Moonwatchers and_ thousands of 
others who watched the Russian satel- 
lite 1957 Beta disintegrate can attest. 
This object was first observed as a 
fiery trail-blazer by Moonwatch 
teams in Millbrook, N. Y.; New 
Haven, Conn.; and Bryn Athyn, Pa., 
the evening of April 14, 1958. The 
object continued on to its death in 
the south Atlantic, seen by thousands 
in the Caribbean area as it blazed 
brilliantly and split into pieces on its 
last pass. 

New Optica INSTRUMENTATION 


Moonwatch stations one by one are 
acquiring better optical equipment— 
deeper penetration telescopes that 
bring the fainter satellites into view. 
The original instruments which most 
stations were equipped with in the 
early days of satellite observing were 
generally of 2-inch aperture, 8 power, 
with 1144” Erfle eyepieces, and they 
provided a 12° field of view. For 
satellites down to about 7th magni- 
tude they served well enough. But 
when fainter objects came along and 
slipped through unseen, it became 
apparent that something better was 
needed. 

The U. S. Naval Research Labora- 
tory developed this better instrument. 
It is a modified elbow telescope (the 
basic instrument was the M-17). This 
modified instrument has a 120mm 
objective, is 21 power, and its field 
of view is 2.4 degrees. With it, satel- 
lites as faint as 11th magnitude have 
been observed. 

A selected number of teams rated 
as “Prime” are using these telescopes 


now, and before long they will be in 
the hands of additional Prime sta- 
tions. Before the end of the year as 
many as 50 stations each will have a 
battery of ten of these telescopes. 
These are being loaned to the stations 
by the Smithsonian Astrophysical Ob- 
servatory. A number of other sta- 
tions, through private means, are and 
have been acquiring deeper penetra- 
tion instruments. The result is that 
more and more Moonwatch stations 
are becoming capable of observing 
the hard-to-see, fainter satellites. 

This should increase the scientific 
usefulness of Moonwatch by boosting 
the number of satellite observations. 
(During 1959 the monthly total of 
observations averaged 329; in the 
last six months, averaged 404.) More- 
over, the wider availability of these 
deeper penetration telescopes will 
make Moonwatch much more effec- 
tive in finding or re-finding satellites 
that are undiscovered or lost. Search- 
es for undiscovered or lost satellites 
already have been carried out suc- 
cessfully by Moonwatch several times. 
(These searches become necessary 
only when the satellites are non- 
broadcasting, and thus cannot be lo- 
cated by radio.) 





* “See-thru” 
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iO * STAR MAPS 


Easy as looking thru a window at labelled 
stars! Phosphorescent stars printed on 
transparent plastic glows against the night 
sky. Match a few corresponding stars of 
map and sky, the rest fall into place for 
identification. 





12 Maps, large enough scale to designate 
all stars to the 5th magnitude, cover the 
entire sky. 1960 co-ordinates unique constel- 
lation figures: Gnomonic projection. 12 
Maps Set 8144” square, instruction, index 
I, TTI oases cutiisvscasicassvsesesens $4.95 Ppd. 


BRODER MAPS 
1360 McAllister St., San Francisco 
California 

















SKY SCOPE 
A 3¥2"-diameter reflecting astronomical telescope — 100% Ameri- 
can-made. Completely mounted. Used by individuals, schools and 
universities for more than 20 years. Unconditionally guaranteed. 


$29.75 f.o.b. Brooklyn 


COMPLETE AS ILLUSTRATED 
(includes heavy, unbreakable tripod and a 60-power 
eyepiece) 

Extra eyepieces (125 and 35 power) and a 6-power 
finder are also available. 
SKY SCOPE still remains the very best value by any 
comparison. 
Write for free descriptive brochure showing 
photographs of all component parts. 


THE SKY SCOPE CO., INC. 


P.O. Box 55-0, Brooklyn 28, New York 
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‘*...a Joy that’s shared is a joy made double.’ Old English Proverb 





It has long been Unitron’s conviction that two can view as easily as one. # 

Now, if that’s not doubling your viewing pleasure, what is? And who but Unitron offers this feature ? 

That's one small example of this fact: that Unitron owners have more fun than practically anybody because 
Unitron refractors offer them more to have fun with. Rugged good looks which a mere photograph can only 
hint at. Durability enough to last not a lifetime, but for many generations. A complete line of highly useful 


accessories from which to choose. And all the fine-instrument features practically anyone would want. 
In short, more pleasure-per-dollar than any instruments of their type. How do we know? You have told us. The Duetron, one of many onctusive 
i i i Unitron accessories for multiplying 
Despite the many refractors on the market, more amateurs and professionals alike buy more heatan than peseite tae Soe 


Unitrons than any other refractor in the world. view at the same time. It is shown 
mounted on a Unitron 4” Equatorial 


itron’ Telescope, Model 155. 
Send for Unitron’s free 38-page 
Observer's Guide and Catalog 21-Z INSTRUMENT DIVISION OF UNITED SCIENTIFIC CO. — 204-206 MILK STREET, BOSTON 9, MASS. 
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A Complete, Superior Telescope 
with Advanced Features 
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PROOF OF SUPERIORITY 


(On Request — we will send a list 
of noted institutions now using 
the 4” DYNASCOPE) 


TESTIMONIALS: 
From An Observer 


On clear ‘‘good-seeing’”’ nights 
my Dynascope easily reveals the 
Alpine Valley and the Straight 
Wall on the Moon, as well as 
three peaks in the floor of the 
Plato ring plain. It will split the 
star Mizar into its major compo- 
: nents clearly. It will separate 
4 Saturn’‘s rings and show six bands 
on the face of Jupiter. Also it 
will project a two-foot diameter 
disk of the sun showing sunspots 
in vivid detail . . . as an English- 
man might express it, ‘‘Dynascope 
optics are a little bit of all right.” 
—VICTOR W. KILLICK, in charge 
of Astronomical Observatory, 
Sacramento Junior College, Calif. 


FOR ONLY 


49°" 


F.0.B. Hartford, Conn. 
Shipping Weight 16 Ibs. 
Express Charges Collect 


Many Years of Experience 


. | have had many years of 
experience in astronomy, and as 
junior leader here in Atlanta | 
always recommend Dynascope. 
—LEONARD B. ABBEY, Jr., De- 
catur, Ga. 


Cannot Be Equaled 


I still don’t see how you can pro- 
duce a parabolic mirror of this 
focal ratio at the price... Epsilon 
Lyra was quite easy ... on the 
130 power ocular. | was more 
than pleased when it resolved 
this double double as four tiny, 
sharp, brilliant gems . . . with 
the diffraction rings concentric 
and sharp. 

- . . For the price you ask, | do 
not believe that it can be 
equaled in any way. The oculars 
are excellent, and the entire in- 
strument shows careful workman- 
ship. How you do it is beyond 
me. —G. N. JOHNSTONE, Albu- 
querque, N.M. 


nated, 








Criterion Manufacturing Company 
Dept. MSD-3 
331 Church Street, Hartford 1, Conn. 


Gentlemen: 


CL Enclosed find payment of $49.95. Please ship me 
promptly, subject to your money back guarantee, 4- 
inch DYNASCOPE Telescope with 9 advanced features. 


CO Send me FREE Illustrated literature on new 6’-8”- 
10”-12”-16” Dynascopes 








